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Optimizers are very important phases of compilers. It is essential that the compiler optimizer is imple-
mented without changing the semantics of a program. How to guarantee the correctness of optimization
of real programs is still an unsettled problem. In this paper, we propose a technique for validating
whether the optimization transformation of the program have been done correctly or not by verifying
whether the optimization transformations of program are equivalent transformations. We compare the
program before and after optimization and find the changed points. The properties that the points have
to satisfy are described by temporal logic formulas, and we check whether the temporal logic fomulas are
satisfied at these points using model checking. We applied this technique to the complex real optimizers

of COINS, and it works with great effectiveness and efficiency. We have found some ambiguous and

incorrect transformations and hope to find more bugs in the COINS compiler.
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— =) y= - 2147483648;

010 O00oooooooo

gbooooooooooooooooboona
obooboooooboboboooooooon
oboooOobooooooooboooboooooboooo
oboobooooooboboboooobooooon
obobooooooboboooooooooon
ooooooo

e I0ODOODOODO
O 100 0o0o0o0o0o0oooooo- —
2147483648 0 0000 0O —2147483648 0 0 0O
coobooooooooobooooobobooobooboo
oooboobooooobooobooboDboon
cooooooooooooon

e 1O0ODOODO
020¢z/8000000000z>>300000
000000 CO00000>>000000
oooooobooooooboooooDoooDooboo
cooooooooooooon

e 00O ODOODOO
O300110000000000000000
OO00000000 temp=20000000
ooooogd
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Loop: temp=2;

x=p. =p Loop:
! x=temp;

011 OO0O0ooooOoooo

6.2.2 000000

oboobOoooboobOobOoooocoooooa
ooobobOobooobobOobooooooo
cooboboboooooooooooooboooo
cooooobooooooboooooooooobooon
cooooooboooobooooooooooon

1: z=1;

20 ...

3: y=x+1,;
4: return y;

odooOoooobDooooooog 1: x=1;0
000D0000sS0000000D000000O
dooooooooooobooboooobooa
gooo

—(E (= def(x) U (use(x) A =(rm_use(x)))))

1: z2=1,,000000003: y=2+1;0000
OO0O0000D0DO0o00o00 falseOOOO false O
dooooooooooooboooooooooaa
goobooobooboobooboooboooo
gd

FAULT in “decode_c” at 78 lined x = 1;
the transformation is0 delete(x = 1).

the check formula is0
—(E (- def(x) U (use(x) A —~(rm_use(x))))).

gogoooooodoooooooooogoga
gboooooogoo

6.2.3 0O0O0O0OO0O0OOOO

goooooooooouoooooooooon
goboobbooobboooboobboooooD
goboobogooobd

v OOooo

gooboooooooobooboobooobooobooon
oo ouoouooooooo
ooobooooooon

LaceyOODOODOODOOO CTL-FVOOOODOOOO
gobogooboboooboobboooobboooon
00000000OD00oOooO 11, 120000000
ggoooooooooooooooooooon
obooboboboobooboobogooooooooon
gooooooooooooobooobbbooooo
gbobobobobobobgoooooobooooon
goboboboobobbobbobobooboob
gobogooboboooboobbooobboooon
oobooOooo0ooooobogobe.l1onbooon
goooooooooooobbobooooooo
O00O0OO0OLaceyUOOOODODODOOOOOODOOO
Lerner 0000000000 OODOOODOOOO
goboooobobogoobobooboboooboboon
0000 [13,14]00000Lacey 00000000
oo ooouooogoooo
00000000000 0O0O0OO0O0O00Lerner 00
O00000OLacey0ODOOOOODOOODOOOO
gbobooooog
NeculaODOOOOOOOOOOOOODOOOO
gobogbooobboooboooobboooon
0000000 (1700000000 o0oooo
000000000DOOo0oO0OO {PCs,PC,,E} OO
Oooo{PCs,PC,}000DDOODODDOOO
0000000000000 (notation) 00000
O0FEO000D000O (equivalence criterion) OO
000000000000 0ooO Buoooood
ggooooouooooooooooooooon
ooboooboboobobooboboooboon
goooddobooboooooooooguogoogg
gobbooobooobbooobboooboboooon
gooooooooooooooooobooga
gobogoobobooobooobboobboooon
oobbooobobooobooobbooobooon
gogobooboobooboooobboooboon
gobbooobobooooboobbooobobooon
goboooboobooboobboooboob
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00000000000000000000000
00000000000000000000000
00000000000000000000000
000000000000000

Rinard 00 00000000000000000
00000000000000000000000
00000000000000000000000
000000000D0D0000 (180000000
000000000000000000000000
00000000000000000000000
0000000000000

000000 [19] 0 Jaramillo 0000 [10] 00
00000000000000000000000
000000000000000000000000
00000000000000000000000
0000000000000000000

000000 [21]00000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
O0O0O0PREQPOD SSAODOOOOOOODOO
OPREODODOOOOODOOOODOOOOOOOOD
00000000000000000000 000
0000000000000000000 [23]00
00000000000000

8 QO0Od

OO0O0OoCTL-FvOoOoOoooOooooooooo
cooboobobooboooooooooboooooon
ooobobOoDbOooooooooboooboooo
cobooooobooobooooboooboooooooon
cbooboobobobooooobooobooooboon

00000000 U0o CTL-FVOOOOOOOOoOo
ooboooobooooboooobooooboooon
oobooooooboobooooboooooon
ooooooooooooo
gboooobooooboooooobooobooongd
ooboboooobooooobooooooooooooo
obooooboobooooobocoocobooobooobaon
oooobooobooboooboobooooooo
ooooooooOooooboOoobooOoooon

9 0DOOoobo

goboooooooboooo3bboonoooono
s 0000 0OO0oO0ooObOoooobbOOoooobo
oboobooooooboobooobooooocoooon
oboboooobooboooobooboooooooo
oboobooocoobooboobooooobooooon
oooooooooooboooooooooboooo
oooooooooboooooooOoooboooooo
0000000000000 DoOooDooDn Coqlv)
oobooooooooooooo

s 000000000000 COINSSSAOOO
ooooboooooboobOobOoooobooooon
000000000O0000ODOO gooooood
0000000000 60o00oboooooD
oobodooooboooooboooboooooooon
obooboooooboobobooooobooooon
oooood

s 000 DODO0OO0OObOOOoOoobbOOoooobo
oooooooooobooooooooooboooo
ooooOocooooooooon

ud

gobobobobooobobobooooboonb
go

gooo
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